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Part II:
Theme Seven: Chemical Equilibria
Reversible reactions, Dynamic equilibrium, Examples of reversible reactions, Le
Chatelier’s principle, The equilibrium law, Kp & partial pressure, Degree of dissocia-
tion and mole fraction, Homogeneous & heterogeneous reactions.
Theme Eight: Chemical Energetics
Exothermic & endothermic, Enthalpy change, Standard enthalpy of formation, Stand-
ard enthalpy of combustion, Enthalpy of neutralisation, Enthalpy of displacement,
Cooling curve, Corrected temperature, Lavoiser & Laplace law, Hess’s law, Reaction
cycles, Bond enthalpy, Energy level diagrams, Lattice enthalpy, Born-Haber cycle,
Solubility and enthalpy of solution, Chemical thermodynamics, Entropy and Free En-
ergy.
Theme Nine: Chemical Kinetics
Temperature effect, Collision theory, Activation energy, Transition state, Molecular
orientation, Energy level diagrams, Maxwell-Boltzmann energy distribution curves,
Concentration effect, Physical state effect, Catalytic effect, Types of catalyst, Thermo-
dynamic & Kinetic stability, Rate equation, Reaction order, Monitoring change in con-
centration with time, Theoretical rate equations, The Arrhenius equation.
Theme Ten: Organic Chemistry I
Organic compounds, Functional groups, Homologous series, Aliphatic compounds,
Aromatic compounds, Benzene, Straight & Branched chain molecules, Saturated &
Unsaturated compounds, Structural isomers, Electrophiles & Nucleophiles, Organic
Nomenclature, The Alkanes, Fuels, The Alkenes, Geometrical isomers, Polymer appli-
cations, Naturally occurring alkenes.
Theme Eleven: Organic Chemistry II
Halogenoalkanes - properties, reactions, uses, Saytzeff rule, Alcohols - properties &
reactions, Naturally occurring hydroxy & halogen containing compounds, CFC’s &
Ozone layer, Use of Infra-red Spectroscopy to identify functional groups.
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Chemical Equilibria
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Le Chatelier’s Principle (1888)

Consider,
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Fritz Haber
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Then,
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So,
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Eg,
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Hess’s law (law of constant heat summation 1840)

(1780)
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(Note: spontaneous reaction - a reaction which occurs naturally, a reaction which is feasible for
which free energy change is negative and total entropy change is positive.)
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Chemical Kinetics

The German chemist F.W. Ostwald & the Swedish chemist S.A. Arrhenius
did much of the ground work developing the ideas & principles of reaction kinetics (1889).
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The red area, which extends under the blue area & is larger than
the blue area, indicates that, with catalyst, more molecules are able
to react.
This is because more molecules will have the lower reaction
activation energy (E cat).
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. Electrophiles are examples of Lewis acids

 . Nucleophiles are examples of Lewis bases (they can provide an electron pair to
form a covalent bond).

(they can accept an electron pair to form a covalent bond).
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The alkene mixture is separated by fractional distillation.
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A white precipitate of silver chloride is formed.
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These waste gases absorb (& trap)
infra red radiation increasing the heat content

of the lower atmosphere & preventing
 it escaping normally into the outer atmosphere.

This gives an abnormal greenhouse effect causing
the overall temperature of the earth to increase.
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